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ABSTRACT: Smartphones have become indispensable tools for a wide 
range of daily activities, including those related to academics. They serve not 
only as devices for communication and social interaction but also as powerful 
tools for self-study and information gathering. One key resource for 
academics is scientific journals, which provide valuable insights and 
information. In recent years, advancements in technology have made it 
possible to integrate instant messaging and access to scientific articles into a 
single platform.  Telegram, a popular instant messaging service, offers an 
Open API and Protocol that enables developers to create custom bots with 
diverse functionalities. One such innovative application is a Telegram bot 
programmed in Python, designed to facilitate the downloading of research 
papers and articles from the Sci-Hub website using web scraping techniques. 
This bot allows users to streamline the process of retrieving multiple articles 
by submitting a list of URLs or DOIs in a simple .txt file format.  The bot 
demonstrates impressive efficiency, with an average response time of 7.48 
seconds to download PDF files. Additionally, its message-response time is 
highly optimized, averaging just 1.06 seconds. By integrating these 
capabilities, the bot effectively combines academic research needs with the 
convenience of instant messaging, providing a practical solution for 
researchers and students alike. This innovation not only simplifies access to 
scientific resources but also enhances productivity by minimizing the time and 
effort required for retrieving academic materials, ultimately supporting 
scholarly goals.  
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1.0 INTRODUCTION 

 

The rapid advancement of communication technology has 
revolutionized how humans interact and access information, 
eliminating the constraints of distance, space, and time [1], [2]. One 
significant product of this evolution is the smartphone, a 
multifunctional device that facilitates various activities, including 
social interaction, self-directed learning, and academic success [3], [4]. 
Among the many applications that enhance productivity, Telegram 
stands out as a popular cloud-based communication platform. 
Telegram not only supports text messaging but also allows users to 
send media, documents, and utilize open-license bot APIs [5]. In 2023, 
Telegram ranked as one of the most downloaded applications in 
Indonesia, making it a relevant tool for exploration and further 
development. 
 
In the development of Telegram bots, Python has emerged as a 
preferred programming language due to its comprehensive libraries, 
readability, and flexibility [6], [7]. Libraries such as BeautifulSoup and 
requests enable web scraping, allowing Python to extract and utilize 
data from websites effectively [8]. The web scraping method, which 
serves as the primary technique in this research, is used to extract 
website data automatically, leveraging tools like CSS Selectors, HTML 
DOM, and other methodologies [9], [10]. CSS Selectors have been 
chosen for their efficiency in bandwidth usage and memory 
optimization, making them a solution for web-based data analysis. 
 
This study focuses on developing a chatbot integrated with web 
scraping capabilities to extract data from the Sci-Hub website, a 
platform often utilized by researchers to access scientific articles for 
free. Using Python and the BeautifulSoup library, this bot is designed 
to retrieve article information automatically, streamlining access for 
users. Sci-Hub, founded by Alexandra Elbakyan, provides access to 
over 88 million scientific articles, including those behind paywalls. 
Despite controversies surrounding copyright issues, Sci-Hub has 
become a symbol of resistance against restricted knowledge access, 
especially in developing countries. 
 
The aim of this research is to develop a Telegram-based bot system that 
leverages web scraping to assist researchers in efficiently accessing 
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scientific article data. This initiative is expected to contribute to the 
advancement of communication technology and promote broader 
dissemination of knowledge. 

 
 
2.0  RELATED WORK 

 
Several studies have explored the development and implementation of 
chatbots on the Telegram platform, showcasing the versatility of bots in 
addressing various needs through automation and user interaction. These 
works highlight the potential of combining programming, artificial 
intelligence, and web technologies to deliver efficient and user-friendly 
solutions. 
 
Research by Avisyah et al. [11] developed a chatbot integrated with 
Telegram, leveraging artificial intelligence through Microsoft Azure to 
create a Question and Answer (QnA) system for educational purposes. 
The bot mimicked human-like interpersonal conversations by 
understanding the context of messages, functioning 24/7, including 
during holidays. This real-time response capability significantly reduced 
waiting times for users, showcasing how AI-powered chatbots can 
efficiently handle user queries. Meanwhile, [12] implemented a Telegram 
bot designed to retrieve information and movie schedules using the 
Hypertext Preprocessor (PHP) programming language. The bot 
successfully interacted with Telegram clients on both smartphones and 
computers. This study demonstrated the practical utility of Telegram bots 
in delivering specific content, such as entertainment-related information, 
to users. 
 
The research by [13] utilizes Python-based web scraping to gather and 
update journal data from the SINTA website, simplifying the process for 
researchers by automating data collection and addressing challenges like 
manual searches and ranking analysis. This aims to streamline journal 
selection for publication. Besides that, Ferelestian et al. [14] created a 
Telegram-based student information chatbot using Wit.ai. The chatbot 
was designed to accelerate information delivery from websites to users, 
reducing the steps required to access information via traditional websites. 
Results showed that the chatbot, trained with Wit.ai’s NLP services, could 
accurately process user queries and respond promptly. 
 
Anam et al. [15] developed a Telegram chatbot using the Rasa framework 
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to recommend tourist destinations in Semarang City. This research 
emphasized the importance of integrating Natural Language Processing 
(NLP) into chatbots to understand user preferences and deliver 
personalized recommendations. The chatbot significantly reduced search 
time while providing an engaging user experience. 

 
The current research differentiates itself from previous studies by focusing 
on the unique functionality and massive data processing capability of the 
bot. While prior works primarily centered around specific system 
information or interactive QnA systems, this study extends the scope by 
integrating web scraping with a bot capable of delivering scientific articles 
and journals on a large scale. Unlike similar applications, such as Publish 
and Perish or Telegram-based Sci-Hub bots, the proposed system 
introduces enhanced features, including the ability to download multiple 
articles simultaneously. 
 
Additionally, the bot offers opportunities for further development, such 
as implementing advanced search systems and multilingual support, 
which could make the application more accessible to a global audience. 
By combining the strengths of web scraping, Telegram API, and Python’s 
robust libraries, this study contributes a novel approach to leveraging 
chatbots for academic and research purposes, addressing existing gaps in 
bot’s functionality and usability. 
 
 
3.0  RESEARCH METHODOLOGY 

 
3.1  System Design 

 
The system design phase focuses on determining how the 
proposed system addresses the identified problem for the research 
object. The system design in figure 1 provides an overview of what 
needs to be accomplished and how the Telegram bot operates 
within Telegram Messenger using the web scraping method. It 
outlines the framework for the system to be developed in this 
study, serving as a blueprint for implementation. 
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Figure 1: System Design 

Figure 1 illustrates the interconnected processes within the system, 
starting with the user opening the Telegram application. This is followed 
by communication with the Telegram server, which is linked to the Sci-
Hub website using the web scraping method (CSS Selector) implemented 
by the system. 
 
Users send requests via the Telegram application installed on their 
devices, interacting with a bot created and configured through BotFather 
using specific commands. Commands are instructions provided by 
Telegram Messenger that allow developers to define the bot’s 
functionality. The Telegram server receives the user’s messages and 
forwards them to the bot server. The bot server, running a pre-designed 
program, processes the incoming messages to execute commands and 
provide accurate responses to users in the form of text or documents. 
 
Each message acts as a command, influencing the nature of the response 
delivered to the user. The user can then interact further by following the 
instructions contained in the responses returned by the server. This 
iterative exchange ensures a smooth and responsive interaction process 
between the user and the Telegram bot. 

 
3.2  System Implementation 

 
In this phase, the system design was implemented in Python using 
Visual Studio. The developed system is a Telegram bot that employs 
web scraping methods, utilizing Python libraries. The implementation 
process began with developing the system design, including 
flowcharts and writing the program to be integrated into the system. 
The user interface was subsequently applied to align with the user-
centric design. 
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After creating a Telegram account, users can access the Telegram bot 
specifically designed for the bidding system in this research. First, 
users search for the bot’s ID, @ifunsil_bot, or its name, USA 
Downloader. 
 
When using the Telegram bot as shown in figure 2, once the bot 
@ifunsil_bot is found, users are directed to an initial chat interface 
containing brief instructions on how to use the bot. Users can start the 
interaction by entering the /start command or pressing the start button 
on mobile devices. After initiating the conversation, the bot greets the 
user by name and provides guidance on using the available commands, 
such as downloading a single journal, downloading multiple journals, 
accessing bot usage information, and viewing credits. Each command 
is processed and responded to according to the input provided by the 
user. 

 
Figure 2: Flowchart for Using the Bot 

 
3.3  System Testing 

 
In this phase, several tests were conducted. The first test evaluated the 
functionality of the available features and ensured that the responses 
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to user inputs were accurate. The second test measured the processing 
time during a request when a user sent a command to the Telegram bot 
via the server. This test involved timing the duration from the request 
initiation to the bot’s response using a stopwatch, repeated 10 times for 
each response. The results of these tests provided data on the speed 
and responsiveness of the Telegram bot. 
 
 
4.0  RESULT AND DISCUSSION 

 
The program to be implemented aims to simplify the process for users 
to download scientific articles from Sci-Hub using the article’s link or 
DOI. It will utilize web scraping techniques to retrieve the download 
link for articles from the Sci-Hub website. Currently, access to scientific 
articles is often restricted by paywalls or expensive subscriptions. Sci-
Hub serves as an online repository providing free access to scientific 
journals and research articles that would typically require payment. 
This program enables users to access these articles easily without the 
need for payments or subscriptions. 
 
The program is implemented using Python, utilizing libraries and 
modules such as requests for HTTP requests, BeautifulSoup for web 
scraping, and emoji for adding emoticons to user messages. Interaction 
with users is facilitated through the Telegram Bot API, where 
commands are provided for specific functions: /link is used for 
downloading a single article via a link or DOI, /txt allows multiple 
articles to be downloaded by submitting a .txt file containing links or 
DOIs, /help is made available for guidance, and /credits is provided to 
display details about the developers and academic advisors.  
 
4.1  Implementasi Program Bot Chat 

 

In the program implementation, the concept of web scraping will be 
utilized to extract the required information from the Sci-Hub webpage. 
The retrieved data will be processed to obtain the article download 
link, and the article will then be downloaded and saved in PDF format. 
This program implementation is expected to benefit researchers, 
students, and anyone in need of quick and free access to scientific 
articles. By using this program, users can save time and costs in 
accessing critical scientific resources essential for research and 
learning. 
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This ensures that the program is designed for efficient and user-
friendly article retrieval. Next, the implementation of the program will 
be carried out using the Python programming language, with the 
previously mentioned libraries and modules being utilized. 
 
The pseudocode in table 1 illustrates the download_article() function, 
which accepts input in the form of a link or DOI of an article. This 
function performs an HTTP request to Sci-Hub using requests.get() and 
employs the BeautifulSoup library to scrape the webpage and locate 
the article’s download link. If the article is found, the function 
downloads the article using another requests.get() call and saves it with 
a unique filename. In the main() function, the user is prompted to input 
the DOI or URL of the article, and then the download_article() function 
is called with the user input as its argument. 
 

Table 1: Pseudocode Download Artikel 
BEGIN 
FUNCTION download_article (link_or_doi): 
    IF link_or_doi.startswith("https://doi.org/"): 
        doi <- link_or_doi.replace("https://doi.org/", "") 
    ELSE: 
        doi <- link_or_doi 
    link <- 'https://sci-hub.se' 
    res <- requests.get(link + '/' + doi, headers=header, timeout=30) 
    soup <- BeautifulSoup(res.content, 'html.parser') 
    content <- soup.find('embed') 
    IF content IS NULL THEN 
        PRINT("Article not found on Sci-Hub") 
        RETURN 
    END IF 
    content <- content.get('src').replace('#navpanes=0&view=FitH', '') 
     
    IF content.startswith('//zero.sci-hub.se') THEN 
        download_url <- 'https:' + content 
    ELSE 
        download_url <- link + content 
    END IF 
     
    req <- requests.get (download_url, stream=True) 
    file_name <- generate_unique_file_name() #Generate a unique file name to save the article 
     
    WITH open (file_name, 'wb') AS file: 
        file.write(req.content) 
     
    PRINT("Article downloaded successfully!") 
    RETURN 
 
FUNCTION main(): 
    user_input <- input("Enter the article DOI or URL: ") 
    download_article(user_input) 
 
CALL main() 
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4.2  Implementasi Interface Bot Chat 
 

A Telegram bot is created using BotFather by executing the /newbot 
command and providing the bot’s name and ID. To access the bot, 
users can search for it within Telegram using its username via the 
platform’s search engine or access it externally through the link 
https://t.me/ifunsil_bot. 
 
 
 
 
 

 

 
Figure 3: Bot Info and Commands on Telegram Desktop 

 
 
The bot info and command as shown in figure 3 briefly outlines the 
capabilities of the Telegram bot “USA Downloader” and includes 
information about the bot’s username, @ifunsil_bot, and its bio 
description. The registered commands are configured via BotFather, a 
Telegram bot designed to create and manage other bots. Users can 
access the list of available commands by tapping the menu button in 
the lower-left corner of the chat interface. These commands represent 
features that the bot can understand and respond to, with each sent 
command receiving an immediate response from the bot. 
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Testing chat demonstration in figure 4 was conducted by sending 
commands and utilizing the features available in the bot’s menu. 
Commands in the chat bot always begin with a forward slash (/) and 
are processed based on the subsequent text. Available commands 
include: start, link, txt, help, and credits. Input in the form of text 
without a preceding forward slash is categorized into three types: links, 
DOIs, and random text. Any text sent immediately following the /link 
command is identified as either a link or DOI, while random text refers 
to input that is neither a command nor begins with a forward slash. 
The bot responds to unrecognized commands or random text with a 
message indicating that the input cannot be understood. 
 

 
Figure 4: Chat Demonstration 

 
4.3  Testing Result 

 

The bot’s download feature is divided into two categories: single article 
downloads, and bulk article download. The single download feature 
allows the bot to download one article at a time using the /link 
command, followed by submitting the URL or DOI of the desired 
article as shown in figure 5. 
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Figure 5: Single Download Feature and User Information Notification 

 
Table 2 shown as bot chat response time. From the results of 100 test 
trials for each response type, it was found that the bot’s response time 
to user messages in text form was highly responsive, with an average 
response time of 1.06 seconds for content with an average length of 200 
characters. In contrast, responses that included files had a longer 
response time, averaging 7.97 seconds for content with an average 
length of 171 characters and files in PDF format with an average size of 
977 kilobytes. 
 

Table 2: Bot Chat Response Time 

No Input 
Respond Number of 

orders received Average Time 
text (char) file (kb) 

1 /strart 318 - 1 0,944 

2 /link 43 - 1 0,856 

3 url 134 1580 3 9,593 

4 doi 134 503,2 3 7,482 

5 /txt 58 - 1 1,179 

6 .txt file 588 2805 10 22,793 

7 url/doi salah 99 - 1 1,739 

8 pesan acak 62 - 1 1,084 

9 /help 491 - 1 0,835 

10 /credits 307 - 1 0,844 

 
 
5.0  CONCL U S ION  

 

The implemented features function effectively, allowing the bot to 
download journal articles based on user requests. Using the /link 
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command, users can download articles by providing a URL or DOI, 
while the /txt command enables the download of multiple URLs and 
DOIs in bulk through a *.txt file. The response time for the Telegram 
bot, which utilizes web scraping methods, averages 1.06 seconds for 
content with a length of 200 characters. Responses involving files take 
longer, with an average response time of 7.97 seconds for content with 
a length of 171 characters and files in PDF format averaging 977 
kilobytes in size. 
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